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blems. (Author/RH) 



A- 



♦ ' Reproductions supplied*' by EDRS are the best that can he made ♦ 

* . ■ ' from tl^e original document, ' ♦ 



us DEPARTMENT OP HEALTH. ' 
EDUCATION A WELFARe 
NATIONAL INSTITUTE OP 
EDUCATION 

THIS DOCUMENT HAS BEPiT dc«»»« 
OUCED EXACTLY AS REclfvPn 



ADVANCED TRICKLING FILTERS 
Training Module a.llZ.A^?? 



'•PERMISSION TO BEPROOyCF THIS 
MATERIAL -HAS BEEN GRANTED Jy ' 

JIarV Jo' Rnno^-t^ . . 



TO THE EDUCATIONAL RESOURCES 
USERS OF tHE ERic SYSTEM " 



Prepared for the , 

^owa Department of Envirpnmental Quality 
Wallace State Office Building 

DesjMoinesv lova 50319 /; 



Ronald F. Layton,.>#hD 
Water" and Wastewater Technical SchooJ- 
Neosho, Missouri. 64850. • 




\ 



The publication of these training materials" was financially 
aided through' a contract between the Iowa Depar^tment of 
Environmental Quality and the Office of Planning and Program- 
ming,- using' funds available under the Comprehensive Employment 
and Training Act of 1973. However., the opinions.' expressed 
herein do not necessarily reflect the position Cr policy of 
the y* Department of- Labor, and no official endorsement , by* 
the U-. S. Department of Labor should be inferred. 



September, 1977 



SUMMARY 



Module .Number 
114MWW 



X^Iodule Title: 

• • Advanced Trickling Filters: 



Ap^x. Time 
16 Hours 



X 



Sjibmodule Titles,: » , . , ^ • 

1. Troub^Leshooting- 'Trickling Filter Problems 
And Records Keeping 

2. Field^ Experience in Troubleshooting * 

- 3. Manpower Needs foir T.rickling Filter O&M * 

4. Laboratory Process Control- Cause vs. Effect 

5. Observations for Trickling Filter Sedimentation 
Units \ , * • ' ^ 

6. Sludge Disposal Problems for* Trickling Filter 
Hiimus , ' . • 



Overall Objectives: This module is intended for advanced operators and 
managers of Trickling Filter Systems. -The trainee ^wi 11 identify variQus . 
Trickling^Filter problems and solutions in actual plant^visits. Manpower 
estimates, lab, process control, and 'sludge disposal problems will also 
be identified (70%') as part of the .examinatio^ at the end of module. 



Instructional' Aids: Lesson outlines and Objectives 

' Overhead Transparancies and Projector 
Student Handout Material 



Instructor 'Approach: Lecture and^ Discussion 

. ^ , Field Plant' ^Insp&tion and Tour 
. • . ' ' Stimulate' Student Hiput - 



References: - * . . ' * ' * 

" ^ • ' * , V. ' 

-1) V?PCF - MOP 11/ 1977. "Operation of 'Wastewater Treatment Plants*'. 
2') , EPA - Course 17.9.2 - Instructor" Packets ♦ ''Troublesltooting O&M 

Problems at -WS^^tewater Treatment Plants". 
3)' EPA -'TechncOogy Transfer Series - "Land Disposal of Sludge,^ 

Estimating Laboratory Needs for WAs-tewater .Treatment Plants 
4r IVc^Layton.^ Personal Notes^iand Teaching Outlines / 1970-1977 . 
'5) EPA ^^972'. "Orientation to Wastewater -Treatment Operation", A 
\ Training Manual* ' / > 
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Module Number^N 
ai4MWW . . > 



Module Title 

Advanced 'Trickling Filters 



Apx. Time 
7 -bours 
(Hours 1-7) 



, Submodule Title ' * 

Troubleshooting Trickling Filter Problems 



Objectives 



The Trainee will: \- 

' Describe the process' of troubleshooting as 
•described, ^ . 

. ' ' i 

List the cjparacteristics of a trotibleshoot'er • 

Recognize the cause effect , and recommended 
solutions for trickling 'filter problems 
involving: 

a. media problems • ^ 

b. nuisance cond'itions 

c. organic & shock* loads. - 

d. hydraulic overloads 

, .e. vent & aeration problems 

f . laboratory conbcol & reporting " 



Instructional •Aids : 



Detailed lesson plans 
audi^ visu'&l aids 



Instructor Approach: 



b'^rrhrlc 



Stimrrlate discussion 
Lecture / as - required 
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ADVANCED TRICKLING, FILTER - 114MWW*M0pULE 

Instrvfctor Lesspn Guide , • ' 
* ^ Hours- 1&2 of 16/ y 



Instr.uctor Discussion 



What is troubleshooting? 
Troubleshooting uses technical 
and.hvunan skills 



Technical Skills; 



f Recirculation, loading^, 4tc. 

^ Human' Skills; V ^ 

• Budget, ^prople problems, etc. 
Problem Solving 



/ 



Instructor Key Points 
of Emphasis * , ' * 



V 

1)' Ask ijuestion , 



2} Ask for examples off 
each 
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2 What would you consider the ideal 

traits of a good troubleshooter? 

Sojne^ suggested are as- follows: 

Technical Skills; * > 
rj experience [~ 

2) knowledge - mechanical & . 
equipment 

3) Scientific knowledge - chemistry, 
• biology &^ math 

4) Solving problem ability 
analytical mind 

. 5) other - like knows Where *& when, 
to get help / 
6) Cpmmon Sense 

Human Skills: 



1) Ask question. 

2) Develpp on board, 
write 'trainee commen-^s - 
15 minutes ^ 



2) Emphasize key points 
of a good. tipi4)Ieshoot>i6r'. 

3) Have each trainee write 
down ,the name of the "best 
troubleshooter" they know 
and BRIEFLY tell why ' 
they think that person 

is good (allow* 10-15 
minutes) 



1) Enlpathy for operators & operations 
21 Ability to listen & understand' 
3> Honest & sincere (wants to help) 

4) Respect for operator •i^eas 

5) ' Mutual participation with 

operator in problem solving 



\ 
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Def in4 troubleshooting as, problem- 
solving 



r 



Over- 
head 



ERJC 
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Review "The Process of Troubleshototirig • 
Ch'ar-t (from EPA cour-s^, 179.2) 
15 minutes ' ' . " 



Show overhead #3 

■ • ^ 



Start with Problem - mudt first • 
identify (abnormal trick;Ling. filter 
j)erformance) • ^ ^ 

^Then list on' board, information' 
available (ask for first) . ^ 

(step 6) , . 

Sources of Information /for ^ 
Troubleshooters, (from EPA 
course 179.2) : 



.1. 

a. 
b. 
c. 

2.. 

« 

a. 

i>. 

c. 
d. 



3.^ 
a.' 
b. 

4. 

a,^ 
. b. 
c. 

5. 
a. 
b; 
c. 
^. 
e. 



'In-p^nt information f 
plaiit log and recotds 
NPDES 1 ' 

plant O&M manual 

EPA Materials: • ' ' \ ^ 

inspection and* evaluation forms -\ * 
performance evaluation manual "S. 
case hist^ories - plant performar^cSe 
technology transfer and others ° 
technical iJnformation 

Other Technical Materials': ' ' < 
State manuals and /guidelines 
WPCF' 

Other Pe:^ons Who Can Be Called for Assistance: 
The operator . . ' f\ t ' 

other local people 

state specialists . • ' ^ . ^ ^ 

federal specialists 
operations consultant^ 

Personal Observations: 
plant personnel and operators 
physical conditions of plant 
working conditions i ■ ♦ 

inter-personal. relationsttips 
m.a^nagement ;behavior , ♦ 



6. N^alyses and Tests: 

'a. compare plant perfornj^ance to ^normal operatina 
characteristics^ ' ^ ' 

b. • sampling and testing program - \^ 

c. \ process modifications and *testii>g 



INSPECTION CHECKLISTS*- 



" RE- INSPECTION PREPARATION CHECKLIST 

-Review past inspection reports 
-Review as-built plant^ drawii»s 
-Review/plant flow diagrams y ' 
-RevijeW^ plant performance records 
^Review plant design 'parameters 

ROUTINE' INFECTION CHECKLIST ') 

.The following items sh^trtd be considered ^ 

dufing^ a routine insp.ection: 

-Plant site 'maiiifcenance, including landscaping,. 

fencing, and buffer zone. - . V 
-'Plant aesthetics^ including o^ors, building 

maintenance, a ndSaintgn g requi rements .df 

outside vi5,ible* sttructures / ^ 

^Plant operation &nd maintenance records 
-Plant staffing for " operai^ion .and inaintenance 
.-i^lant laboratory, including equipment, test 

procedures, and staff * 
-Plant influent ' . ^ . . - 

-Plant effluent ^ • . . - — ~ V 

-Equipment records ' • • ^ 

-Safety equipment ' , 
-Sampling locations, methods, and frequency . \ 
-Solids disposal^ both brit and digested sludge 
. -Plant bypass frequjsncy^^ 
-Infiltration inflow 

..*This' check list is reprofluced from Appendix^B, 
"Basic Elements ^f State/Pgderal Programi^ on 
Operations & .Maintenance of. Municipal ^Wastewater 
treatment Facilities,," CH2M'JIILL, report to i:he 
U.5- EPA, 3. February 1975 ^' 



^VjPSIT PLANT 
% ^e detailed, check 

IXst (JQS true tor' 
^^Emphaslzes ' trickling 
filter dutline) 
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DETAILEl5\INSPECTI0N CHECKIiIST . • 
Tlie deta^ed insf>ection checklist outlined is 
based on unit operations. For each individual 
plant, cons\ideratio"n . should be. given .only to those 
unit^operati\Dns relevant to that s|>ecifip plant. 

GENERAL \ . * . ' - * ' 

Consi'der ajl items' outlined on the' "Routine* • 
Inspection. ChecJclist " . . }. 

SCREENING AND C0I«4INUTI0N • S 

• \ # ' » 

-Clean area . ' \ . C 

-Odors ' V ' * 

-Storage of screenings ^ . ^ ^ . ; 

-Frequency of removjal • * • ^ * 

-Maintenance of inechapical - equipment ' 

GRIT REMOVAL * ^ \^ 

-Amount of grit removecj ^ 
-AmoTont'of grit in other plant units 
TVolatile solids in grit • • 

-Maintenance of mechanical gquipiT\.ent\- ' ^ 
-Cleian area ' ' ^ 

-Odors • - * . . 

-Adequate venting of grit chambers for enclosed 

areas; explosive or toxic gases * ' -? 

-Explosxon-proof lights and oth'ef items 

in enclosed areas ^ ' - 



SEDIMENTATION BASINS 
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-Cle^ area' \ " 

--Safety railings - ' ^ , 

-Maintenance' of mechanical equipment 
^Od6r problems 

-Corrosion on njetal and concrete 
-Flo^rtiing sludge 'or gas bubbles 
-Frequency of scum removal and if scum is 

allowed to acctmiulate/on scum batrier 
-Raw sludge pump maintenance and cycling frequency 
-Pressure gauges (are they provided on sludge 

pumps?)^ - this gives operation -conditions .and 

tells of stoppages ^.n sludge l-ines 
-Plugging in sludge lines ajjd valves 
-Raw sludge removal and' perfcent s,dlids content 
-Percentage removal of SS and. BOD 



BIOLOGICA^i TREATMENT U^Y^ ^ ' ^ 

Trickling Filters: ' * . 

-Dosing performance " \ • ^ 

-Filter f^ies and odors 

-Corrosion of piping . * ^ . . ' 

-Maintenance of equipment 

-Clogging of nozzles ^ * ^ 

-Condition of filter media, "that is", ponding 
-Cleaning program of underdtains * 
-Performance of final clarif iers ' (similar to 
'primary sedimentation outline) 
-Frequencjvof • sliidge handling from high rate- 

system, asHt becomes septic faster 'than 

from standard .system ' . ^ 

-Beeirculatioh volumes \^ * • • 

-Condition of bioiogici^ growth on fiHer media , 
-DO of efflufent . ' * 

-Icing of filter, surface is inspection Is. 

•performed in cold climatic regions 

Activated Sludge Process: 
-Frothing in aeration tank . . ' 

-Corrosion • ^ 

-Maintenpice of equipment such as blowers, i ^ 

filters,, diffusers, air lines, slx^jSge .pumps, 

and scrapers . w 
-MLS S in aeration tank ' ' , 

-Flow 'and concentration of return sludge ' \'. 
-DO in aeration tank . ' • 

-Bulking slydge in final clarifiers 
-Risifag sludge in final* clarifi-er 
-Waste sludge flow . 
-Sludge depths in hoppers and cycling rates of 

tthe sludge pumps . 
-Condition of launders on final clarif ier ^' 
-Sludge valves arid lings for sign of plugging ^ 
-Final clarifiers f6i; skimmings removal 
-Safety measures, such as guard rails. 

CHLORINATIQN *^ ^ ; 

-Chlorine requirements 'based on effluent chlorine 
residual requirements and^ colifp«tr organisms 

-Equipment maintenance ah4j>ipG^orrosj^^ 

-^afety measures such as gas iyask^.^f(5ann3^^ and 
self-contained breathing) ,-^s4parate ventii^ion 
of chlorijie' feejd rooins, expaosion-proof electriisal 
fixtures to prevent cor^:0Sioji, storage of chrorii\e 
cylinders, and ^^ppedf1?alves on chlorine cylinder^ 

-Check methocJ ai^ frequency of cleaning chlorine 
contact table ' ^ 



SLUDGE DIGESTION 

-Raw sludge ^ol-ids concentration \« 
-Percent volatile matter 'in. j::aw sludge 
-Temperature rangeis of. operati-on' 
-Sludge pumps for operation and mainteriknCe 
-pH control , • . . 

-Mixing and/or recircula€ion ' - 
-SsEfety measures * ' . 

-Gas pftoduction * * 

-Perce,nt reduction of volatile ma,tter for 

digesting' process 
-Quality q£ supe^natapt for volatile acids, 

alkalinity, BOD, ,S& / ' • 

-Supernatant withdrawn and recycled ^back into 
^ plant he^dworks \ - ' ' • 

StUDGE CCNDITiteNING ' ^ 



-Process used^ auch as gravity, elutriation, - 
J , pressure flotation, or chemical coagi;^ation 
-Proper lab'tesjfcs conducted, "^depending on the process 
-Equipment* operation and maintenance 
-Sorids miiformity and grit ' ' - 

-Process ^^ficiency - > 

-Odors, oils, and greases 
-Clean *area ■ , 

SLUDGE DEWATERING ' ' 

-Process such as dryiftg beds, vacuum filters, or 
^ centrifuges 

-Equipment operation an^ maintefiance 

-Clean araa \, t. 

-Odors, oil§, arid greases 

-Check that adequate laboratory tests are ^ 
conducted depending on dewatering process used 

SLUDGE DISPOSAL ^ ^ - 

' -» 

-Profcess silch *as incineration, "sanitary landfilling^ 

or soil' conditioner 
-Equipment operatior^ and maintenance 
-Odor and, storage area 
-Clean area ' ^ 



EQUIPI4ENT ( GENERAL) t ^ ' 

-Operation and itiaintenance records of all ma tor *' 
equipment " ' 

-rManufacturer^s parts and operation and maintenance 
manuals of .all major ^equipment * 

'-Opera^zion an* maintenance 6t equipment accordi»^ 
to^ manufacturer *s recommendation* . ""^^ 

-Excessive <^wn time 

-Preventive maintenance program 

^-Calibration of inatruments 

-Operation and maintenance of instruments* 



Item' 5 
cont'd 
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RECpRDi 5 ( GENERAL ) v ^ . 

i44bility at plant of asrbuilt design drawings 
bility of Operational ret2ords ' 
bility of laboratory records ' , * . 
anagement procedures ^ 

SfA^FI^G (GENERAL) . ^ ' • • 

--Adequate staff available at facility for both 

the pi ant arfd laboratory 
-Certi:: Lcatiori* of* plant operators , ' 
.-Trdin;jicf programs from staff operators > . ^ 




rShilft 



]:equir6ments for operators 



-Adeiquci^:e administratfve staff, and supervision 
-Adequc,t:e salaries for staff ' , " 'V j 



- \ 
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VISIT PLANT 
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.Contact: 

a. The afternoon before the tour 
of the plant^ contact the city 
manager and/or supe^rinterident.: . 
Have him 'dontact the plant that 
you are -there and* wh'ere* you are . 
staying,. • * * 



•b. E^rly,^ 7-8 a.m. on the first 
day ofnihe visit> call the ^ . - 
superintendent- or meet the city 

•manager^ and l^^^he plant '.know 
you are coming • Eithfer at ^ 
coffee shop or sitting at^ th^ • 
plant, have discussions. ' 

K \ - 

c*. Ride with or fallow ^super- ' 
, intendent'to the plant' * ^ 



a. (1) To explain the 'reason for p 
the vlsi't, what .they can expect 

' and that ydu can^and will help. 
(?) Is the' city cooperative? ^ 
(3) What particular poroblems, dp .they 
^have? Such' as personnel; budget, 
. industries , eic, - . t. • 

: • ' '/ . 

b. (1) Have. coffee wxth 'the operator- 
'op superintendent" and let himvtel]\ ' 
you about the plant; Emphasis. on 
chlorine/disinfection 'problems.*' • 
^(2) Get feeling for knowledge of ' - 
personnel and level .of knowledge . 
,in treatment. ' * * 

c. 'What specif icMndustries -anjd/or 
lingual problqms 'con tribute to the 
inf luejit, quality? . ' - 



Review Flow Charf to Finish 



Use overhead- for Item 3 
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Summarize: Tfovtbleshooter an5 what 
the process consists of/ Have 
students list or -comment briefly ' 
on their expetiences . 



\IW^NCBC^ TRICKLING FIJiTER 114MWW MODULE 

• , Iii^tructor Lesson, Guide ' * 
. ' . . ^ Hour 3 of 7 



Slide # 



Information ^ 



. Key Pointis 



Trickling Filter Problems: 
Media related 
Nuisanca^Conditions . 
Organic Overl*oads ^ 
Distfibution & Hydraulic ^ 
:Vent & Oxygen Problems (odors) 
Laboratory Contrql Problems ^ 



Media related Problemjs:' 

Ponding 

Ice Fotmdtj^pn 
. Excessive Growth 
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Troub-le shooting a Problem: 
. Identify Problem ' . 
iaentify cause \ ^ 
identify ^solution (s) 



1) Reviev^ the 7 basic'' 
^ problem types 



1) Ask students' tp discuss, 
•each, have •they seen the^e? 



1) Stress the three key 
items in trickling' f^ilter 
troubleshooting ' - 



Ponding; ^ 
What is it? 




1) 'Word Slide . 
2i Ask Question 



Ponding: 

What causes* it? 



. ■ — 

^ightl Ponding - Media clogged 
and stopped by materials:' 

snail s-'-and/or laryae 

Media - too small 

Media? - broken (fines) 

Excessive organic loading . 
without proper recirculation 



1) Ask question,^ stimulate 
discuss ioii • . \' , 



Word slide 



Ponding: 
Methods^ of Correction? 
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,1) word slide 
2);:^s'k Question 




Right: ! 

Ponding can be eliininats4_I%: 

1) jfe't surface with high- ' ' . 
pressure stream of water, 

2) . stop distributor over ponded 
area; flush excessiye 'groVth 

* from voids. 

3) S±ir oif' rake; filter surface to 
lessen or remove any acciomular- 
tions* 

4) dQse filter with chlorine at 
about S mgyi for several hourp; 
do during low flow periods to 
minimize required chlorine dosage 
(less pre^erabl^) 

5) if possilDle, flood filter and 
allow it to stand for 24 hours; 
don*t let wateas; rise, high enough / 

-to get into distributor beairings; 
"resulting liquid is a mess to 
diunp {.less preferable) 

6) If the problem is caused by 
snails, Malathion can be^ used" • 
to kill snails 

^ Proposed Methods of .Correction:, , 
(for continual ponding) 

1) ^. For ^ continual" ponding, filter 
mpst ;be dismantled to determine 
what -specific cause is: then take 
necessary corrective action.. 

2) Media too small or non-Uniform; 
screening and/or replacement .is 

in "^order - ^ ' 



3) Media deterioration,; media 
must be replaced ^ « « 

*4) Broken or clogged underdrains ; . 
flush out underdrain system' or' * 
riemoye media and make necesf aify 
repairs. In most* cases, media 
replacement will be necesfeafy." 



,i) Lead discussion' with 
class 

2) Tak^n from ^ EPA 179.2 



ERIC . 
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Ice Formation - 'Solution: / . 

-regulate r'ecirculation rate 
— (:SupBr cboling?) 
-reduce spray by adjustment 
of* splash plate * 

ybreak ujf and remove ipe 
-discharge warm flow to filter 
influei:it if posisible- 


1) Word slide, 'discuss 

2) Stimulate disc^issioti ' . 

> 


\ 


Excessive Growth - Solution: * 


1) Word slade^^^4^ 


-adjust recirculation" 

P^ysicaiy remove 
-enforce sewer lise' ordinance 




11 

#' 

•A ' 

^ i 


Ply St Snail. Control - So3,ution: 


• 

*1) Word slide, discuss 
^pesticides ajnd regulation . 

^ • — 

* 

• - • 

♦ * - .„ .. 3^. _ 

a* ^" " 


-use Malathion (if approved) 
* -agricultural brand E-5 (55%) 
ixxuer juSjU Deiow stone 
\- apply apx. 1 gal/acre foot 
,j 'Vleave 4 hours 

y^skim snail & fly caj'casses 


• 

t 

* 


Snail Control -Mechanical: 

. ^snail:pencil-eraser-si2ed^ 
' -periwinkle type 

. JopliA/ Mp (since 196^) — 
Snails, apx. 1^ yd^/dayl 
Removed by se'dimentation , 
Basin is 10 'xlO •x32" high 
.4 "drain,, stilling .basin 
weir height - 24" 
2 -MGD flow 

uxMcQuC^f— so Lull 

8^5-90% removal 
' Cost $l6,0Oi) 

Located befojre grit unit.. 


\ .1) Ref . cited - . '. - ^ > 

• * 

• 


, ERIC \ V :< ° , • . , ' • • ^ 
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Questions? ■ 
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Sthdent Problem: 
HSve them work 



. [ 



END 



1 



1) ^HarM3out j:6 be ^iven to 
th^ student 

2) Stress inspection of 
media- and underdrain — ♦ ' * 

. (safety^ * , ' 

3) Organic loading ^( too 
highr'j^or corresponding 
recirfcuiation rate- 



--7 
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* « •■ .V . - STUDENT- HANlDOUT h PONDING 

Yo\* have obsery^ trickling* filter #2 in your plant - starting to 
5ond.- Inspection of. the wastewater influent 'to the j^ilter shgws' 
that it is not setptic.- What%systeinatic procedure would you * 
perfonn to identify' the cause of and solution for the problem? 

\ '■ I :. " . . ■ V ' . : . ' ^ 

The filter has.-^^ 19a ft. diameter and is. 7 feet deep withj-a 
•recircivLation ratio of 1:1. .The^pBg-t u Lhe IllLe r is ' 19 7 m g71\ 
First -I would -• i '■ ' - 



Advanced- trickling filter'- ii4mww module 

Instructor. Lesson Guide 
Hour 4 of 7 (Troubleshooting)^.' 

Instructor Discussion - .» 



V 



Review, problem assign^ed as Homework ' f ' - • , 

in. Hour 3 * > , ^ - • 

* i > 

.Reviews. / .Proc^(3ure to:'' ' ' ' \ ' \ ^ ' 

. Identify Ptoblem 
Cayse/Effect ' ' ^ * 

Solutions ' • 

Discuss: Ponding ^ ^ ^ *^ 

, Systematic Procedure (have students develop) 

Calculation of Hydrulic and Organic Loading's 

Recirculation Ratio (needs to be increased) 

I^eview Attached Student Handout 



V, 



STUDENT HANDOUT 
"TRICKLING FILTER ^MEDIA RELATED TROUBLESHOOTING 
^ '(Ref. EPA course 179.2) , 

~ _, _ - ' ' 

Filter Ponding - occurs when voids between filter media 
are clogged by biological slimes- or inert materials.' 

Likely Causes 

. 1. Excessive organic loading,. without .correspond- 
ing high -reci-rculatiori rate;/ organic load tob " 
heavy m compari-son "with hydrauUc load. 
2; media too small or not- sufficiently uniJPorm in • 
size. . ^ . , 

3. media deterioration, due to improper material -" 
selection^, or freezing'. ' ■ - 

4. voids becoming clogged by excessive growth of 
insect larvae or snails (perrywinkle snails 
quite common on- filters) , 

Efjfect and Symptoms of Problems ' 

1. Ponding on filter surface. 

2. Intermiti^t flooding of filter. * . 
Proposed methodsr of correction 



(ror intermitter^fc ponding, caused primarily by excess ive^ 
loading, or by temporary clogging) 

Pond^ing can be eliminated by- several metho^s^ In ordej: 
of least effect on effluent, coI^rg9tIive measures include: 

l4v iet surface with high-pressure strfeam of water .C'V" 
^. stop distributor over ponded area; flush excessive >^ 
growth from voids, * ' " c^' . • 

3. - stir or rake filter surface to less.en or remove any^ 

accumulations. . , 

4. dose filter ^ith chlorine at about. *5 mg/1 for 

^ several hourfe; do during low flow periods to minimize 
_ .required chli^rine dosage (less preferable).. 

5. If possible; flood filter and "illow it to stand for 
' 24 hours; don'.t let water rise high ^nought to get 

into distributor bearings; resulting^liqtiid is a mess 
to dump (less preferable); ' . 

6. if the problem/ is caused by snatils^ Mal"^thion can ^ 
be use4 to kill snails. (Review stat^ regulations) 
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Propsed. Methods of Correction (for continued ponding) 

For -continual ponding,, filter must be disriiantled^to 
detenriin'e what specific; cause is"; then take necessary % 
corrective .action. " . / 

1. ^ media too small or non^uniform -.screening and/or-* 

replacement is in order. ' . . 

2. media deterioration' - media must be replaced!' 

3. broJ^en or clogged underdrains - flush out underdrain 
sys-tem or remove media and make necessary r^paifs. • 
In. most cases,^ media replacement will be- necessary. 



ADVANCED TJIICKLING FILTER - ii4 MWW MODULE 
; Instructor Lesson Guide ^ 

Hour 5 Of ^7 (TroubleshoOvtin|') ^ * ' 

* > 

Give the following prolplema to the class and' ask 
thfem to write sollutions. - allow approximately 
25 minutes of student wqrk. Use groups of 3 or 4 
t6 stim,ulate group ihtgra'ctioris . / 

^ .Problegi; You are visiting a wastewater tr.eatmerit - < 
.plant and you detect the/xjdor of septic conditions 
iiear the trickling- f ilterb . Describe \^at you would 
. look for and bow you woUld evaluate tK^ causes, effects 
..^ symptoms) , and solution to correcting this(prdbl6m. 

• Instructor: "Stimulate group solution to the pifoblem - 
follow. student handout as attacl^ed ,- Answer "questions 
abouj: proper recirculation rate*and' organic loading, • ^ 
If required. ..^ ^ - 
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. I. , .STUDENT -HANbpUT . . • -- 

TR'IC^CLING FILTER - TROUBLESHOOTING NUISANCE & ODOR PROBLEMS 



(Ref. EPA Coutse.l79\2) 



LESSON OUTLIHS *^ ' / ' 



'l. ,,TroubleshboH:ing /Guide to JPfob^em 1.' (10 Minutes) / 

^ ' • , y . 

f a: Identity of Problem - . ' 

-f' \ ^ As- stated, lihi&'was an odor problem. 

B . Likely Causes ^ ^ ' 

^ 1. Since the plant inflows are nor ^septic/' the 

* * • , t most likely ^cause' is -inadequate ventilation 

^ within .the 'filter. This would be caused 

^ > if ait and water ^temperatures are equal 

and no thermal exchange takes place. * ^ 

2. During -hot-leather,, odors may develop from 
a filter, in ""good operating.' conditiqn. 

C. ^ Effect >nd syiS^^ojns of Problem . . 

' 1. Black sMmes are likely^to develop on the \^ 

media surface,^- ^ ' / - 

2. Hydrogen sulfide odors develop in the 
^ ' vicinity^ of the filters. \t ^ 

\' 3. Nitrif icatiph is not occurring - no break-. 

down: NHo • Nitrite ' Nitrate ^ 

p. Proposed Methodg of Correction 

1.^ Maintain aerpb ic. conditions ^irt and properly 
^ operate ^ewer systeiA and set^tling tanks. 

:: ' : ' " " • \i 

' ^ ^ 2. Examine undexdrain system and ventilation 

V ' , ^ facilities; Stoppages J.n either of \ these 

will cut down* natural . flow of air;, natural 
' »' ventilation occurs i.f vents are open and 

difference dn air §ftd wateiT temperature is . 
* •* •'^ greater than 3^F. ... 




ERLC 



3. Increase recircul^pP^i rat^ to provide more ■ 
oxygen and to i^;ncreasev sloughing of surface 
felime. - , • ^ • 

4. Practice gx5od • housekeeping ground filter;, 
keep slime growths^ resulting from wastewatisr 
splashing,, off" sidiewalks and other surfaces. . 

5. In extreme cases-.- i-t may. be necessary to pxto- 
vide forced air ventilation. 
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ADVANCED TRICKLING FILTER - 114 MV7V7 MODULE 

Instjsuctor- Le^s^lv Guide ' . 
' „ Hour 6 of' 7 (Troubleshooting)^ 



•Give^ the -following assignment and ask 'the class to • 
work in small groups writing down response. 

Problem : How would you troubleshoot^ uneven distribution 
problems in a trickling filter operation? ' List thfe 
likely causes, symptons, and solution to' this problem. 
Why is it wor-th con'sidering? 1^ 

Instructor: - Encourage small group discussion and after 25 
minutes, review the problem using attached student hand- ^ 
out. Also review hydraulic overload, if time permits. 



* ' . STUDENT HANDOt)T 

TRICKLING FILTERS TROUBLESHOOTING DISTRIBUTION . PROBLEMS 

(Ref / fiPA Course 179.2) 



A. The problem of poor and uneven (distribution of 

waste oveir.the^ filter; including clogged, nozzles ' 
and leaking s'eals, , ^ 

LLikely Causes -'^ ' - ' 

r. .* • ' " . ^ 

1.. Poor spray pattern .on filter 

2, ..Nozzle clogging 

3, Leakage of seals . . • ^ 

4, Continued or frequent ^^clogging indicates 
*solidS' ciarry-over from primaries;, may be, due 
to abnormal loadings 'f;o plant of grease or sus.- 
pended solids, ' During fall qf year siewer' clog- 
ging due to leaves is a possible problem, 

cl Effects, and Symptoms of Problems, 



1, 
2, 

3: 



Less efficient waste removal by filter due to 

uneven loading, ^ , , 

Sloughing of filter growths. 

Ponding on certain areas t)f filter medi-a and 

drying on others. 

Valleys or ridges on- the filter stone. 



D. Proposed Methojds of Correction 




1, . Adjust splash plates, clean slime growths. of 
opiates 7 replace missing plates^ 
Clean nozzles regularly v;ith small 'wire or 
brush, and thoroughly flush distributor piping. 
Attempt to correct seai*^leakage problems - 
which are common. Some seal leakage may Be nor 
mc " ^ ' ^ 



2, 



3, 
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ADVANCED TRICKLING J'lLTER - 114MWW MODULE 
Instructor Lesson rsuide 
, Hour 7 'of 7- (Troubleshooting) - 
Overall Hour.'? of 16 



'J 



Instructor*. Leads a discussion about the require^ 
testing it^he of te^ts) / equipment used and common' 
probJrems feiicountered in laboratory 'support for tricklino 
filters. ' . = 



Review Sain^lxng and Testing" with clas's from EPA Manukl 

Proeedurcil, Manual for .Evaluating the Performance of 
Wastewater Treatment Plants". Also cover points on 
student handout, regarding Trouble shodting Lab Equipment; 



Answer questioni^. 



^ ' ' STUDE1^T -H^DOljT. • " ' ^ ' • ■ 

trick:^ing filter troCTbleshooting - laboratory procedures and equipment 

v(Ref.^EPA course 179.2) ' 



Evaluation of equipment adequacy may readily be performed by.^com- * 
paring, existing equipment capabilities to generally accepted listings 
of minimiOT and, optimum equipment requirements; found in Chapter 111/ "Esti- 
mating Laboratory yNeeds for Miinicipal Wastewater T||patment Facilities." 

• Should equipment' Qeficiehcies be ♦uncovered, %he inspector may /advise 
the propeihfWPeS^Qj^pnl official of the apjrfarent need and recommend' they 
discuss the matter with thel?" ponsultin§^ engineer . , ''r^.A r , 



-1. 



Analytlical P'alanqe 

a. Purpose': . 
, , precision weighing 'l^' 

b. Application: 
• preparation of standard's/ jgravi- 

' metric analysis ^of 

total solids / »suspend^d solids / 



c. 



sludge moisture, oilsi^and 



grease, etc 
Trip Balance 
a.' 



Purpose: 
coarse weighing • / 

Applica^^ion:^ * ' • ^ 
weighirvf^'Q'samples, for MLSS^ sludge 
wet' weights grit analysis, filter 
j^ke» moisture content/ preparation 
of chemical ^ solutions 



3. . pH -^Meter 



Purpose: ^ ■ < 

pli meastirement . * 

Application: ^ ' ' ' ^ 

industrial waste, plant wfeste 
streams/ electrometf ic deterjni- 
nation of alkalinity, acidity and 
amnfonia endpoints ^ ' / 



Troublesl{bpting Sign^:^^ . 
mounted on h^ayy shock-' 
proof tablje 

level adjusted 'e^aS necessary 



Troubleshooting Signs: 
maintained and used in , 
accordance with, manu- 
facturer 's Instructions. 



Troubleshooting Sijgns;' ^ 
-frequently calibrated "with 
buffers 

-buffer solutions fresh, 
free ot algae ' , 
-electrodes immei^sed in 
• water**for storage ^ . 
-electrode .Atip "unbroken, f^ee 
of scr^i^tches ^ 
-electrode res,ervoi^^. filled, 
--eletrode -rinsed between. ^ 
operations ' ' 

-samples mixed during deter- 
minationg ^ 
-sample temperature, noted^ 
meter ad jus tied . - « 



4 . Drying Oven \ • 

* 

a. Purpose: v ^ ^ * * 
I contrqiled constant temperature 

^ drying of sample's and glassware* 

b*. Application: . ' 

dete'rminAtion ' of total, suspended i 
^i^solyed solids, sludge dryiijg, 
drying -^f primaify chemical stan- 
dard reagents, drying gravimetric 
. ^ , gla-ssware - ^ * 



c. Troubleshooting Signs: 



5. Electric MuffiaS/purnace 



a. 



b. 



Purpose: . 

ignition of 'vblatile sxabstaaices 
Applic^;£ion:' 

determination of volatile and. fixed 
solids pf suspended, .total, acti-* 
vatfed, and^ digester^ solids/sludges. 
Ignition of barivun sulfate precip-7 
itates in .sulfate 'analysis. 



--oven . equippe'd with ther- . 
mometer ^ 
-tempers^ture controls 
functional^ 

-doo^ fit Iffoperly to mini- 
mize neat Iots' r . * 
7Chamber cleari^ and free 'of 
scale ^ 
-Samples arranged to preven* 
cyoss contamination 
-located away from heat 
sensitiA^e equipment 



'6^ Desi'ccator 



Purpose: 

"provide mositure free/absorbent 
atitjosphere for temporary storage 
of anajlytical pbwder^s and. glass- 
ware. Ambient drying, of oil and 
grease inactions prior to weight- 
determination 



b. 



'Application: ' . . ^ * , • 

drying- of standard chemical 
powders, cooling of gravimetric 
test glassware and sjgecimens prior 
to weighing, .g.^^^^tal solids oils 
and -grease,, sjilfates", sludges). 



c. Troubleshooting Signs: 

-furnace is equipped with 
temperature control 
-temperature indicator 
functional 

-chamber free of ash and 
residues 
. '^-fumes properly exhausted 
W -not located near heat 
sensitive equipment 



Troubleshooting Signs.: 
-desiccator^ is available to 
every lab * ^ - " 
-used, for all specimen 
cooling operations* prior** 

^reweiqhing 
-d^rs ana lids < properly 
seal 

-desiccant Material is. .^c-' 

-desi'dcant replenished wlfien', 
indicated. 



7. BOD Incubator 



a. 



b; 



Purpose: ... ^ ' ^ 

provide constant temperature, 
light-free environment for storage . 
of BOD specimens 

Application: 

BOD incubation at 20^C ? 



• Water Distillation Unit 



. Troubleshooting Signs: 
^'temperature controls 
functional 

•proper temperature main- 
tained - * ^. , 

{ -door closes and seals 

p^roperly *^ 

Tchaitiber clean and free of 
biological growths- 



.3 



c. 



a-. * -Purpose: 

provide distilled water ^having 
deg^ree of purity from 0^^55 mfcro- ^ 
mhos/cm to 10 micromhos/cm 

. b. Application: ' 

product water used in preparation 
of chemical solutions, b6d dilu- \ 
* tion water, bacteriologj^^ chemical / 
analyses^ rinsing of analytical glass- 
.ware * y 



- 1 



I 



Deionizer 
^purpose: 



production ^f 4;iigh' purity water 
by ion exchange., rather than dis- 
tillation 



b. Applications^ 

same as for'' water distillation uni4. ^ 
May.be used. to supplement distilled 
water production - 



TroxAileshooting Signs:, 
Difficulties encountered in 
bacteriological and chem- 
ical tests often relate to 
poor /quality distilled 
water 

-storage containers have 
tight covers and not exposed 
to airborne dust, gases, 
. fumes 

-glass storage' vessels of 
borosilicate glass 
-boiler ^nd condenser coils 
. free of scale - ^ 
-periodic cleaning tcT re- 
move sediments 
-produce water frequently 
tested for pH and conduc- 
tivity to ^assure adequate 
purity 

-dfelivfery tiibing free of 
algae and slimes 



Troubleshooting -Signs : ' * 
-ion exchange cartridges 
proper t^pe 

texchange cartridges discard 
ed promptly when exchange 
capacity is exhausted 
-recommended water feed 
rate not exceeded 
-water product stored prop- 
erly to avoid, cont^ination 



Coloriih^'ter ^pr Speqtrldphotoineter ^ . 

a» Purpose: ' * < v 

quantitative measurement of "waters ^ 
quality ^ parameters- -by ^ color ime trie 
technique ' * • 

b. • Applicationif . ' V < 

' commonly employed * for .phospho- ! 
rus, nitrate, nitrite, hexavalent * 
chrome,; color,, sulfate by turbidrEy" 
method, phenols, residual chlorine, 
etc. ' - ; * ' 



X 

0 



Refrig^erator , 

a. Purpyose: . ^ 
low temperature storac^e .im'it ' • 

b. Application: 
storage and preservation of waste- 
water, arid sludge specimens - 



TrQi;ible'^hooting Signs \ 

' -colorimeter i'S delicate . 
precision instrument^ and * 
must be treated accordingly 
-common replacement parts 
are in stocH. 1^. * 

-instriiment properly cali- 
brated j>rior to transmit- 
■^'ta^ce or absorbance read.-/_ 

ings , 
.r^l^ss cells kept cleaft and 
'free of ^ scratches 
-filters used-^iT accord-'* 
aape with operating instruc 
tions*" * 



Troubleshooting Signs: 
-temperature control/s fianc- 
tional 7 

-propdr temperature/ mbn- ' • 
itoredr frequently / 
-interior clean -and free xyf 



usually at 4^0 • Stora^ge of unstable .biological growths 
chemical reagents - 



r 



-storage capacity adequate 
for lab demands . 



Autoclave 



Purpose: 

.sterilization by steam of liquids 
and solids 

Application: 

sterilization of dilution water, ^ 
glassware, 'sample contaii>ers; 
growth media', ^related supplies 
necessary for bacteriological tests 



Troubleshooting Signs: , ^ 

-temperature and pressure' 

controls fianctional 

-proper « time -temperature tor 
--materi-als being sterilized 

-confirmation of adeqtrapy^of 

sterilization -by test "strips 
^ tap^^iridicatofs, et.c*. 

-materrais steriaized^have— 
- been properly wrapped and T 

sealed to prevent contami- 

nation 

" -sterilizjed n\atejrlals-jprop- 
erly stored' to avoid contam- 
ination 



'Electric Hotplate and Heater 



a» Purpose: v .-^ . ^ c. 

variable' temperature Heating of - ^ 
liquids and solids 

b. -Application: • ' : 

preparation of analytical solutions/ 
.evaporation, conpentration/ 

* hydrolysis, digestion, other 

• analytical operation 

Dissolved Oxygen Analyzer - 

a. Purpose: " - c. 
instrumental ^alysis of dissolved 
oxygen in liquids and gases 

b. Application: 

analysis of dissolved oxygen, BOD 
testing sewage, industrial wastes, 
stream samples 



Bacteria' Incubator ^ 

a. Purpose: • ' * ; * , ' c, 
controlled constai^t temperature 

for storage and cultivation of 
^ -bac,teria and_bi^logical specimens 

b . Application : , ^ 
' total CQliform, WecaJ streptococci, 

other bacteriological testing 



Troubleshooting Signs: 
-number of "hotplates and 
heaters adequate { 
-temperature controls 
functional. 



Troubleshooting Signs: 
-frequent and proper cali- 
bration of instrument by 
wet chemical or other means 
-probe stored in water or 
moisture saturated atmos- 
phere between testings 
-probe surfaces cleaned 
according to manufacturer ' s . 
directions ; 

-probe electrolyte and^ mem- 
branes replaced as indicated 
-sample velocity at probe 
tip maintained during" deter- 
minations 
-membrane replacement. kit in 
stock 
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Troubleshooting Signs: 
-temperature controls func- 
tional 

-tljelnnometer or other tem- 
perature monitor: system in 
place and operable ^ 
-chamber clean and fre6 of 
spillkge and/or biological 
growths 

-doors* close and seal 
properly 

-unit located away from * 
temperature extremes . m 



Water- Bath * Inctabator 



a. Purpose: * ^ c. 
controlled conistant teiriperature 
bath . ' 

b. ^ Appliyation; 

fecal coliform bacteria testing, 
digestion of wastewater specimens, 
assist color develppment in nitrate 
testing . - " r ^ 



• 1 ■ ■ - 

CoiSluctivity Meter 

a. yPurpose: - ' . ^ c, 
/ measurement of solution electrical * 

|l conductance and resistance 

b. Application: . ' ■ * 

quality control testing of distilled 
Vater, screening 6f water and 
waste specimens 

Total Organic Carbon Ap^lVzer , 

a. ' Purpose: ' ^ , ' Cj 

instrumental analysis of carbon 
fractions in solutions bv combilS- 
tion/infrared technique ' ' 

b. .Application: 

rapid^^say of totaL, inorganic, and 
organic carbon fractions in water 
and waste samples. Data may 
correlate .with BOD and'oCD, and 
(may be) applied accordingly in , 
• treatment plant- process control* 

^Atomic Absorption ■ Spectrophotometer . 

a. Purpose: ^ o. 
instrumental.. analysis of metal "ions 
by atomic absprptipn 6r emission 
technique ' - 

b. Application: . . • ^■ 
analysis of l^PDES required heaji^ 
metca,^ions, monitoring 'industrial 
wastes -for possible toxic metal ions 



Troii>leshooting Signs: 
temperature controls func- 
tional K 
-thermometer or other 
temperature monitor system 
-in place and operable 
-chambered bath water \. 
clean, free of rust* and 
"sediments 
-adequate cover and seal to 
minimize evaporative losses 
-ba1:h water level in^iiitainec 

^.Troubleshooting Signs: 
-electrode clean and kept 
in distilTed water between 
determinations * 
^ -frequent calibration 
against known electrolyte 
references 

-sample temperature cor- 
rections made 



*/rroubles}iooting Signs: 
•TiDspector should refer 
questions to qualified per- 
son du? to .complexity of 
instrtiment and test proce- 

.dure 



Troubleshooting Signs: 
^determine insfcrtiment is 
prppe r ly - ins tailed wi th 
fume Qxhaust system 
-inspector should refer . ^ - 
questions to* qualified per- 
son due to Complexity of 
instrxanent and testing pro-^ 
cedures . 
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Module Nuirjber 
114MV7W i 


Module Title 

' V^^vanced Trickling^ 

^ A ■ i^^^"""^ 


filters 




Apx. /Time 
4 hours ' 
(Hours 8-11 
of, 16) 


Submodule- Title 

Field Experience in 


Troubleshooting 


f « 

• 

- • 










Ot^ject.ives 


The Trainee Will: 







^ 1. Ident^jEj^' and demonstrate knowledge 'of * 'V. 
coimnon procedures used to troubleshoot.-a 
poorly operating trickling fi-lter plant u*sing 
field observations, 

2. Succes|,fully complete EPA Form - for the 
•plant inspected 



Instroactidnal Aids: 



Detail 
Student 



lessQn pland 
ndouts 




Instructor Approach: 



StiiPulate Discussion 
•Lecture, as required 
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ADVANCED TRICKLING FILTER - l:^.4^IWW MODULE 
Instructor' Lesson Guide 
Hours 8, 9, 10„ 11 (Field Tripes Work) 



Item^ . ' Instructor Discjussiqn 



Instructor should lj>e familiar with the Trickling Filter 

Plant, plans, problems, etc.l , and select a plant with 

poor ^erations , if possible. - ' ' 

Travel- to the plant - tour ;the facility, give instruction 
about EPA Form 7500 and the checklists provided in Hours 
1 & 2 of Trovi}3leshooting Section.. 

-Stress technical and human skills ^ . , ' 

-Stress the six- areas of Trickling Filter problems (discussed 
in Hour 3) * • i-..r 



Allow 1 hour at end of tour to. have conclusion reached 
with class as to causes, symptjom's, aiM' solutions to plant 
problems. 



V ' 3 Collect EPA«Forms 7 50 O^ffo^v students - ^tade "alid return at 

the beginning of Kfour 12 ^ 




EllD' 




EPA FORMS 75dilf-5, PAGE, 1, 2.^ 4, 5, 6 REMOVED^ PRIOR 
TO BEING SHIPPED TO EDRS FOR. FILMING DUE TQ" ' 
. MARGINAL LEGIBILIfy OF THE ORIGINAL. ■ ' ' 

f 

BESj COPY AVAILABLE. ' > . ' 
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SUMMARY- 



Module Number 
ll^MWW 



Module Title 



Advanced "Tricklina Filters 




kpx Time 
1 hour 

(Hour 12 of re) 



Submodul^ Title 

' Manpower Needs For Trickling Filter O&M 



i9 r-^ 

The Trainee will: 



Objectives: 



by: 
•1) 



Demonstrate a familiarity with the EPA " 
publication "Maintenance Mana^ment Systems 
for Municipal Wastewater Systems". * 

festirriating the ntimber of manhours estimated 
fof various types of wastewater ''plant mainte- 
nance including trickling filters 



2) . Develop a schedule that Utilizes the minimum 
number of men to p6rf orm^'-staf f ing requirements 
for' around-the-clock v>ork * ^ ' 



Instructional Aids: 



Detailed lesson\$)lans 
Hanabutfs and Manuals 




Instructor Approach: 



Stjimulate student initiative - 

through, working' exercises & problems 
Minimum lecture" time suggested 



\ : 
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ADVANCED TRICKLING FILTER ir424?W -MODULE 
Instructor .Lesson Guide' 
Hour 12 of 16 V 



Instructor Disdussion 

f 




^Manpower Needs, far Tri-ckling, Filter Q ^ - J ^ 

The instructor will re;a'd and understand: 

M^^^'^^H''f.^^°'' "Maintenance Management .Systems - 
For Municipal Wastewater Systems" ' ' - . ■■ 



haviS^^JS''^''."?'"' =?s<3"le for . arouDd-the-clocI:- -operation 
a lop? 2%"acSa scheaule/then providing 

> * ^ , ' . ^ 

The -instructdr will: ' \ - 

' ' * , •« 

1) Provide a copy o£ the Manua'l and introduce this " ^ 
aoctiinent to the trainee . ' 

' • - '. ' - 

•^^ -S^Jk?^ the'studeni.:group-in finishing' the attJiched 



1 



1^ 



0 
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PROBLEM: As "feanagfir of a "trickiing Fil.ter Wastewater 

, Treatment Plant that treats apx. ^tm^ with a 
three shift, 365 .day /year 6perati§^^ou are 
assigned the task'^of developing- a work\ schedule 
toJ include the following persons:^ ' 

1 Vujfervisor (S) , ? * , • .~" 

. r chief operator and' lab technician iC) " 
1 maintenance man •and'' relief operator. (R)' ' ' 
4 operators (1, 2, 3, 4) 

Total staff^ (-7 people). - ' 

4 



/ 



i 
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-AN EXA^'iPLtrl^JORK SCHEDULE FOR. 



NEOSHO ''S WASTEWATER PLANT 



Supervisor S 

Chiei Oper. & 

Lab Tethnician = C 



y^intenance.Man Operator = 2 

& Relief Oper-. = R Operator = 3 

Operator = 1 Operator 4 



■1 









First Shift 


Second 


Shift 


Third Shift 


• 




• 
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SUMMARY 



Module Nuinber 
114MV7W ' ^ 


. Modyle Title * * 

Advanced Trickling Filt^rs ~ ' ^ • • 


'/ 


Apx. Time 
,2 Hours- * ' \ ' 
(Hours 13 & 14 
of 16) 


- Submodule Title - ' 

Laboratory. Testing - Equipment and Costs • 

* ■ • 

— : — ^ /X . - ' 

^ ^ • 


mm 



Objectives : 



The Trainee .will 
1 



Demonstrate a familiarity with the 'EPA 
document "Procedural Manual"' For Evaluating « 
the Performance of Wastewater Treatment Plants" 
by developing a list for required laboratory , 
testing and equipment used for the testing 
.and estimated cost of' the equipment':for a y 
5 mgd" Trickling' Filter Plant. ' T 



Instructional Aids-: 



1) 
2) 
3) 



Lesson .Plan 

EPA Manual li>±ed above ~ 

Sample labor'atoi^ cacSi^ues from equipment 
suppliers - (instr^^tor should ob^-in) 



Instructor Approach: 

Hour 13 
Hour 14 




Distribute Manuals and review contents 
with trainees 

Hav4 traipees use°manuals and catalogues 
to establish, testing, equipnvent and cost 
of- equipment 



Item 



ADVAIQCED TRICKLING FJLTERS - 114MWW MODULE 
• / Instructor Lesson Guide / 
^ Hour's 13 & 14 of; 16 

# ^ Instructor Dijcussion » • . . 
# . . ' . ^ — 

Instructor a^Jcs fo;r the ^class^to^y/ork in small 
groups of 3 or 4 and' develop a list of tests- to be 
monitored/ equipment to be used, and. estimated cost' to be 
eKpected^ after -reviewing tK# document: 

^ • 
'\ ' "Procedural ^^1j^nual for Evaluating the Performance of 
Kastewatef- Treatment Plants" ^ - 

Hou?* 13 - (1) ^ The instructor distributes the manuals. „ ' 
(free '^rom EPA) , ' ' \^ 



\ 



^ (2) Pv^views with particular e'lhphasis page& 
31*'38 --works eicamples f rom. each page. 

0 

(3) Reviews one or two catalogues from major 
_ laJt?oratory suppliers, ^with costs* 

Hour 14 - Asks" the ^tuden^i^s to develop^^he following: 

(1) A -list of lab^ tests for a 5 mgd Trickling 
• , V • Filter Plant***^ 

(2) ^ A list of equipment required 

^ (3) An estimated* cost for this equipfnent 



• •: ■ o 
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SUriMARY 



Module Ntiinjber 
114MWW 


Module Title ^ ; 7 : r 

Adv^nc^d Trickling Filters 


Apx*! Time 
1 hour 

(Hbur 15 of 16) 


V 1 

Subinodulp Tit-lo N y * . * • 

Observations For Trickling Filter Sedftnentatibn 
Tanks, • ; 


Objectives: ' " 


The Trainee will: 




1. Become familiar with WPCF MOP 11, particularly 
with Chapter 14 . • --^ 


• 

^— K ^ — ; 


2.- Be able to' list common operational problems 
with secondaryi^sedimentation tanks. 



Instructional Aids: 



1. Lesson Plan . . * 
.. /-2. ' WPCF MOP 11 - Chapter 14/ pages 183-188 
'•^ Checklist in ^Hours 1 & 2 ' 



Instructional Approach: 



Lecture and dijbcussion 

f 



■A 



1 
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ADVANCED TRICKLING "FILTERS - 1.14MWW MODUIiE 
Instructor Lesson Guide 
Hour 15 of 16 

Key Lesson Item 



Follow MOP 11 - Chapter 14 r Discuss with studei^Tis 

Have them review their Vopy (Chaptjer 14, edited by R. Lay.ton.) • 

Key Instruction- Points " * • ' ' 

1. Following MOP topic^ outline: 

. Objectives of secondary sedimentation 

Factors influencing sedimentation , , . , 

Process 'equipment / 
Normal operation ^ 

Operating problems (instructor should Emphasize) » 

pages 185-188 . - ^ 
Data Gollectioh and laboratory ^ 
Planned maintenance program 

2. Review inspection checklist for, secondary sedimentation 
from Hours 1 & 2, * ^ 




. SUtlMRRY 



Module Nxamber 
114MWW - ■ 


Module Title . _ . . , ^ ■ * • 
Advanced Trlcfkling-;Pilters. * . • ' 

r * ' * '* 

^ ^ «e ' _ ^ X * " . • * 


Apx . Time 
1 hour 

(Hour 16 of 16) 


Submodule TitUe . ' / " 
Sludge Disposal Prob;^ems For Trickling ' " . ^ 
Filte^ Humus ^ , ' . 



Obgectives: 



The Trainee will: 

1. Be able to list the normal . disposal techniques 
ut^ilized fpif* -^Trickling Filter hymus^ , 

* ' ^ ^- 

2. Identify the problems with haniJling this 
type of sludge ^ ' ' 



Instructional Aids: ^ 

J. 



1) Lesson Plan ^ 

2) Student Handout ' • • . ^ ^ 

3) EPA Manual - "Procedure^ Manual For Evaluating 
Performance of Was tewa*€er Treatment Plants"- 



1^ 



ructdr Approach: 



Lecture and Discussion 



ADVANCED TRICKLING FILTERS - 114MV7W MODULE 
Instructor Lesson Guide 
Hour- 16 of 16 

ft » ® • 
^ Ke^ Lesson Itenj ^ 



'Characteristics^cf Tridkling Fil-^er Humus: 

-High water content (often 99%) 

-Low solids (1 %o 3%) 

-Fluffy - large particles (sloughing) 

-Hard to settle- 

-Hard to dewater 

-Haifd to digest .(already* w^ll digested) ^ 



Review plant fldws and sludge return systems 
(Figure ) r ^ 

Discuss problem units - . 
-Secondary sedimentation^ ■ 
-DigestorS/ etcl. ^ 



Ways to handle Trickling Filter humus > 

1) Return* to head of plant - (often done) (added load) 

2) Take to digestor - Poor digestion iX good trickling 
filter opeta£ion • ' • \ " ' 

3) ^ Dispose separately ' (seldom done) Lagoons, - etc, 

4) Coil or vacuum filter, (poor cake! ^ 

5) Ihciner^^tion 

Instructor discusses problems "with each of these techniques 



Instructor discusses volume reduction (dewatering, digestion 
incineration,- etc.) ultimate disposal:- 

; -Landfill , ' ^ ' - ' * 

-Lagoons (not jyst^ to dry) * . « ' 

-Land application ' . . . ' 

-Ocean disposal * ' • . 

. . ^ ^ ^ , • V ' ' , 

•Lead discussion of. advantages and disadvantages of "each. ^ 



\ 



Instructor leads discussion of pages. 111 tp 12J of* 
reference "Procedural Manual For Evaluating Performance 
of vrastevater Treatment Plants" (as -much as time permits)* 



r 



• End KQur- 16 of 16 



Examination Questions - / . / 

/ 
/ 



• ' Advanced Trickling Filters 

\-/ Module 114MWW (16 Hours) 

Naine ^ TDate 



1* Troubleshooting is the process o£ . s olving, 

^. List three technical skills required > to troubleshoot a trickling 
filter plant. • . ' 



1^, 

'2-. 
3. 



. ' : c^i • 

3). List two lijiinan skills required to troubleshoot a tricKling'' filter * 

plant. <■ ■ ^ ■ ' ' ' , -1 '""'""•■^^N^ 

1. ■ ' 



2. 



4. "Empathy" means; 



5. List fiv%ite|ns that* you would include on a routine check list for 
inspection of -a trickling filter plant; 



1. ' • 




3. . 


4 




- 4.- - 






•5. . . 




* 

List five' items 
troubleshooting 


you w^uld place on < 
a* trickling filter ] 

1 


an inspec^on'^^hecklist for 
plant. ' . 


1. 


• 


2. 






3.. • 








t . 4. 

5. *» 



Page 2 . '! ^ ' . ' / 



■ * 



7. List three types of records that you would inspect while visiting 
. a trickling filter plant. , - • . ' 



: ac -xrt ; 

2. ', 

* * t 

3: ■ 

4. 



5. • ■ • 



8. What are thrq^e items concerning staffing of a trickling filter 
plan't that you would evaluate as a. troubieshooter . 



1,. 
2. 



-3-. - ' W 



9. . List three media related problems in- a trickling filter plant. 

-L . ■ .4 



2. 
3. 



10. When troubleshooti^ng you/ must first identify the 



then identify the ■ j ■ .^^ and" 'propose alternate 

~7 ^ . • 



11., List two potential causes of ponding in a trickling filter 
(excluding snails) "- *^ 



r._ 

2. 



-121" De^^cribe in detail how you would solve a- snail problem in a 
trickling filter operation. - ' . " 



Page 3 , . ^' V-f . " . . , . 

13, 14, 15. ^escribe a step by step procedure to investigate and solve 
a ponding problem.' (S.Q-words or less) t' ^ ' 



^ ^ 



List the cause of psychoda- fly problems in a trickling filter. 
(25 words or less) 



17, 18, 19. Describe a step by step procedure to investigate and solve 
a psychoda fly problem. \^50 words or less) 













— , ! r } ^ 




* « 
















t 





Page. 4 . - , » .. 



20. List two sources of organic overloads in trickling filter plants\, 



• 

^ • * Q 



•' 21, 22, 23. Describe a step by i step procedure to investigate and solye ^ 
aiT organic overloading problem; ' . - " < 



V. 



(< : : — • ' ■ ■ ■ ■ 

24. If you we^ to d^^velop a check lisjt for' distribution problems in 
a trickliif^ filTer plant operation, list three items that you 



would place on thfe list. 

■v. 

1. ^ 

2. ■ " 

3. • . 



25. What- are two types of seals used in trickling filters? 



1. 



2._ " . ^ 

26.. A common triclcling filter seal problem is 
27 



What causes a trickling filter to go "septit;" (2 reasons) 



1. 
2. 



erJc ' 49 
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28, 29, 30. DeVelop a step by step procedure to evaluate aAd solve a 
^ septic condifcioH on a trickling fil'ter. ^.50. wbirds' or less) . • 




































1 < !r 



31.^ List three important tests used to evaluate a tr^-ckling filter 
performance. ' 



1. 



2. 



3. 



32, 33, 34^ "EXpMin how each of the three tests listed in question 
31- ar(^.i^,ed. (25 words or Tess i«pr each-^test) ^ 



1 



9\ ^/V 



— — < "} > ■ ^ 2 . C 


^ . 0 


\ 




' ft * 


' ^ ^ '> 














r 
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_r / 
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35* List two comrnob deficiencies of ten' observed in jtricklina filter 
^laboratories. \ m ^ \ 

■ . . -^^'^'^^ a__ 

36, 37, 38. How wou2:a you correct the problems you listed in 
question 35? " \ • ^ ^ 



39. EPA form is .of ten used to evaluate 

wastewater treatment plants. 

40. A useful reference in developing' 'the cost of laboratoi?y needs 
in a trickling filter plant would be: > 

41.. List two problem areas in secondary settling tanks following a 
trickling unit. , * ■ . ^ 

1. ' ' • 



2. ^ I 



42,-43. "Discuss how you would prevent tJfese problems as listed in 
-question, 41 above f;rom occur ing. - , 



r, 
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44. 


List 3 te*chnigues to provide 
filter sludge. 


ultiinate disposal of trickling 




1. . " • ■• . 




r ' 


2. 


— 




3. 


J \ .... , , , , 


45. 


List three coiranon problems in 

1.- 


handling tricflcling filter sludge. 


- 


— _ — _ 


— — _ — — 




3. . " 




46, 


47/ 48. Discuss how you would 
listed in question 45. 

1. 


solve each these three problems as 

• 

» 






* • 






' ^ ' } , f 




— — - — — -> — ■■■■ - - 
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SLIDE 1 

TRICKLING FILTER PROBLEMS i" - _ 

1) MEDIA RELATED 

2) NUISANCE CONDITIONS 
I) ORGANIC OVERLOADS ' 

i}) DISTRIBUTION & HYDRAULIC ■ 
5)' VENT & OXYGEN P'ROBLEMS ( ODOffe 
er LABORATORY CONTROL PROBLEMS 
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SLIDE .2 




MEDI'A RELATED PROBLEMS: 
PONDING 



fCE-^FORTOON 
EXCESSIVE GROWTH 



<3( 
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SLIDE .3/ 



STEPS IN TR0UBLESH00IIN6 A PROBLEM : 
ir IDENTIFY THE PROBLEM ' 

2) IDENTIFY THE CAUSE / 

3) IDENTIFY the; SOLUTION (S) 



\ r 



1 



I 
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SLIDE 5 



"PONDING./ 



WHAT- CAUSES IT? 



f 



n 



V 
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RIGHT. . 
PONDING - EDIA CLOGGED AND 'STOPPED BY MATERIALSi 

_ - „ — _ — — 

1) Snails and/or larvae- "~ . 

2) JlEDIA TOO .SMALL • ^ . 

3) Media broken (fines) » 

i|) Excessive organic loading without proper 

R£CIRCULATI0N 



SLIDE 7 ' 



PONDING. 



T1ETR0DS"0F CORRECTION?' 



7 
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SLI-DE' 8 _ • 

PONDING CAN BE ELIMINATED BY: * ' - 

1) JET SURI^^E WITH HIGH PRE&SURE.StREAM OF WATER^ ... 
,2) STOP DiSJRIBUtOR OVER PONDED AREA; FLUSH EXCESSIVE GROWTH FROM VOIDS. 
3) STIR OR RAKE FILTER SURFACE TO LESSEN OR REMOVE ANY ACCUMULATIONS « 
^) pOSE FILTER WITH CHLORINE AT ABOUT 5 MG/l FOR SEVERAL HOUi^S, 
DO' DURING LOW FLOvf PERIODS TO MINIMIZE REQUIRED CHLORINE DOSAGE 

(less preferable) , -J . • . " : 

5) If possible^ flood filter and allow it to stand for 2^ hours; ' * 

CON T LET water RISE -WIGH ENOUGH TO 6ET INTO DISTRIBUTOR BEArInGS; 

resulting liquij) is a mess to dump (less' preferable) • ' ; 

6) - If JFfE PROBLEM IS CAUSED BY SNAILS, MaLATHION CAN BE USED TOXiLL, 

PROPOSED 'METHODS OF CORRECTION:] (for CONTINUAL ponding) ' { 

For CONflNUAL ponding, ^filter MiJST BE DISMANTLED TO DETERMINE WHAT 

specific^ CAUSE, is; then t;ak'e n|cessary"corrective; action. j ' 

1) Med I ^ TOO sm*all or non-unifoj^m; screen ii^b, and/or replacemen-^ is . 
in order, I ' ■ i 

2) \MeDIa| DETER I ORATED; MEDFA mIjST BE REPLACED ' 'I " 



'5(1 Broken or clogged underdrai^^^; flush gut underdrain system or 

REMOVE MEDIA' AND. MAKE^NECE^SARYrREPAIRS. i In MOST CASES, MEDIA \ 



replacement will be NECESSARY \ I ^ — , 



j 



SLIDE 9 



ICE-FORFiATION - SOLUTION: 

1) REGULATE RECIRCULATION RATE (super cooling?) 

2) REDUCE- SPRAY BY ADJUSTflENl OF SPIASH PLATF. 

3) COVER FILTER 

^) BREAK UP AND REMOVE ICE 



SLIDt 10 



EXCESSI VE-6fiOra4--S0LUTIONS : 
P Use above procedures^ Cl2, 
2) ADJUST RECIRCULATION '"*^'" 



3) PHYSiCALY REMOVE ' ' 

4) ENFORCE SEWER .USE ORDINANCE 



\ 



-I 



I- 



r 



er|c 



J 62 



i 

4. 



i - 



' ■ SLIDE 11 

FLY & SNAIi CON^OL - SQLUTIONS:_ 

1) USE MAUTHION Of approved) 

2) AGRICLR.TURAL BRAND - Er5 (5552) 



-3) FLOOD FILTER JUST BELOW STONE 

4) APPLY APX. 1 6AL/AGRE FOOT 
LEAVE h hours'- 

5) SKIM SNAIL & FLY CARCASSES ■ 



n 



■\ '1 ■ 



-1 \ . 
i > 



{ ■ 

i : 



63 



y 



ERIC 



, SLIDE 12 
SNAIL COfiTROL - MEfHANICALi ' - '\ . ' , 

Snail;- PEN?IL - ERASER-. SIZED 
PERIWINKLE TYPE " * % ■ . 

'M^^m (s-iNCE 1967) ■ 
Snails ap)^ 1 1/2 yd^/day* 
Removed by sedimentation 
Basin is 10' x 10' x 32" high 

DRAIN;, stilling BASIN ^ 

''weir height -2^" ' 
2 MGD fLOw" ' . I 

.Experienced digestor "scum"' ^ 
85-90% removal ' ' 

Cost, 116.000 . { 

i 

LOCAJED BEFORE GR IT UNIT 



